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BACKGROUND OF THE INVENTION 

For water-soluble reactive dyes it is often desirable - for greater ease of handling - to 
produce and supply them in the form of concentrated aqueous solutions. This presents 
the problem, however, that on prolonged storage, especially under fluctuating 
temperatures (for example, from -20 to +50°C), there may be severe deterioration in the 
physical and coloristic properties of the concentrated reactive-dye solutions - even if 
they contain corresponding additives such as e.g. solubilizers or protective colloids - e.g. 
as their viscosity may increase, precipitates may be formed, the pH may fall heavily as a 
result of hydrolysis, and/or the colour or coloristic properties (especially shade and/or 
colour yield) may be altered such that it is practically impossible to use them any more. 
A solubilizer which is popular per se for such dyes is unsubstituted urea, which is readily 
degradable in wastewater purification plants; however, concentrated reactive-dye 
compositions containing urea as a solubilizer have a particular propensity to suffer such 
destabilization phenomena. 

EP-A- 148496 describes reactive-dye solutions containing certain reactive dyes of the 
pyrimidine series and mixtures of unsubstituted urea and certain methyl-substituted urea 
compounds. 

DE-C-3620308 describes liquid compositions of reactive dyes which contain specific 
polymeric carboxylic acids, 

SUMMARY OF THE INVENTION 

It has now been found that the aqueous, biuret-containing reactive-dye compositions 
defined below are surprisingly stable, even under severe temperature fluctuations, and 
substantially retain their physical and coloristic properties even on prolonged storage. 



The invention concerns the defined, storable reactive-dye compositions, their production 
and their use. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention therefore firstly provides aqueous reactive-dye compositions (P) which are 
aqueous solutions of 

(R) at least one reactive dye 
and optionally 

(F) at least one formulating additive, 
which are characterized by a content of 

(B) biuret. 

The reactive dyes are a known category of dyes and are described in the technical 
literature; for example, they are defined in the Colour Index under the heading "Reactive 
Dyes" and are also enumerated in large numbers. Numerous reactive dyes are also 
obtainable commercially. 

The reactive dyes (R) may contain any desired reactive groups, e.g. halogen-substituted 
heterocyclic groups (especially those of the halogentriazine or halogenpyrimidine series) 
or open-chain groups (especially p-sulphatoethylsulphonyl, (5- 
sulphatoethylaminosulphonyl, p-sulphatopropionamido, p-chloroethylsulphonyl, 
vinylsulphonyl or acryloylaminosulphonyl), and also any desired chromophoric radicals 
(for example, those of the anthraquinone, phthalocyanine, triphendioxazine, azo or 
azomethine series, and also metal complexes of corresponding azo and/or azomethine 
dyes). Preferred reactive dyes (R) are those containing a halogen-substituted heterocycle 
as fibre-reactive radical, preferably a fluoro-, chloro- and/or bromo-substituted radical of 
the triazine or pyrimidine series (preferably a mono- or dichlorotriazine radical or a 
fluoro- and/or chloro-substituted pyrimidine radical) or a sulphatoethylsulphonyl radical. 

The reactive dyes (R) which can be used are any which are soluble in water, in particular 
those containing at least one water-solubilizing group, for example at least one sulphonic 
acid or carboxylic acid group (preferably in salt form), at least one sulphonamide group, 
or in the case of metal complexes, a suitable counterion. The reactive dyes preferably 
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contain one or more sulphonic acid groups in salt form. For salt formation or 
respectively as counterions, are suitable any desired cations as are suitable for water- 
soluble anionic dyes, especially alkali metal cations (lithium, sodium, potassium) and 
ammonium cations {e.g. unsubstituted ammonium, or ammonium substituted with low 
5 molecular aliphatic radicals, e.g. mono-, di- or tri^C^-alky^-ammonium, mono-, di- or 
tri-(C 2 _ 3 -hydroxyalkyl)-ammonium, mono-, di- or tri-[(C 1 . 2 -alkoxy)-(C 2 . 3 -alkyl)]- 
ammonium or morpholinium} . The dyes (R) advantageously contain at least two water- 
solubilizing groups in the molecule, especially in the chromophoric radical, of which 
advantageously at least one is a sulpho group. The solubility of the dyes (R) in water is 

10 advantageously at least 10 g/1, preferably at least 30 g/1, at room temperature (= 20°C) 
and at pH 7. The dyes (R) may be pure or respectively purified dyes, or also unpurified 
dyes e.g. still comprising by-products and/or extraneous electrolytes from their 
production, e.g. from any diazotization, coupling, metallization, dehydrohalogenation, 
saponification, reduction and/or oxidation reactions (e.g. alkali metal chlorides, 

15 sulphates, nitrates, acetates, salicylates); from an acidic pH adjustment with an acid, e.g. 
hydrochloric acid, and subsequent neutralization with sodium hydroxide or potassium 
hydroxide, or from a basic pH adjustment with sodium hydroxide or potassium 
hydroxide and subsequent neutralization with an acid, e.g. hydrochloric acid, by pH 
adjustment with a buffer (e.g. with sodium or potassium hydrogen phosphate or acetate) 

2 0 or/and salting out with sodium chloride or potassium chloride, a corresponding amount 
of salts, e.g. sodium chloride, potassium chloride or buffer salts, may occur in (R). 
Commercial dyes may optionally already include formulating additives, e.g. urea, 
solubilizers or surfactants, as defined below under (Fl), (F2) and (F4) respectively. 

2 5 The aqueous reactive-dye compositions (P) of the invention are characterized by the 
presence of (R) and (B) and may optionally contain further formulating additives (F). 

The (R) content in the aqueous reactive-dye compositions (P) of the invention is 
advantageously in the range from 5 to 50 % by weight, preferably from 10 to 35 % by 
30 weight, wherein, depending on the concentration, on the salt- forming counterion and 




optionally kind and amount of solubilizer, especially as set out below under (Fl) and/or 
(F2), (R) may be present as a true or also colloidal solution. 

The (B) content in the aqueous reactive-dye compositions (P) of the invention is 
5 advantageously in the range from 0.1 to 5 % by weight, preferably from 0.5 to 2 % by 
weight. 

Further formulating additives (F) which may be present in the compositions (P) of the 
invention are any desired formulating additives as are conventional per se, e.g. one or 
1 0 more of the following components: 

(Fl) urea 

(F2) at least one non-ionogenic, basic or cationic solubilizer other than (Fl), 

(F3) at least one alkali metal salt of a mineral acid, 

1 5 (F4) a surfactant system, 

(F5) a defoamer 

and (F6) a means of combating the harmful effect of microorganisms. 

The compositions (P) of the invention may optionally contain urea (Fl). The (Fl) 
2 0 content of (P) is preferably < 10 % by weight, more preferably < 5 % by weight, e.g. in 
the range from 0.1 to 10% by weight, advantageously from 0.1 to 5 % by weight, 
preferably from 0.5 to 5 % by weight, and, in particular, from 0.5 to 2 % by weight. 

As solubilizers (F2) come into consideration products known per se, e.g. aliphatic 
2 5 nonionic oligohydroxy compounds [e.g. with 2 to 12, preferably 3 to 10, in particular 4 
to 8 carbon atoms, e.g. glycerol, hexylene glycol or/and mono- or oligo-(C 2 . 4 -alkylene) 
glycols] or also their mono-(C 1 ^-alkyl) ethers, or, preferably, basic or cationic 
compounds, e.g. mono-, di- or tri-(C 2 . 3 -hydroxyalkyl)-amine and mono-, di- or tri-[(C,_ 2 - 
alkoxy)-(C 2 . 3 -alkyl)]-amine. 

30 
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The proportion of (F2) in (P) may vary within a wide range. If (F2) is used the weight 
ratio of (F2) to (R) is e.g. in the range of from 0.5 to 5 parts by weight of (F2) per 100 
parts by weight of (R). Preferably no (F2) is used with a dye of sufficiently high 
solubility, e.g. a dye containing on average more than one solubilizing substituent per 
5 optionally condensed benzenic ring (e.g. a naphthalene ring being thus calculated as two 
benzenic rings). 

A component (F3) may optionally be present. Suitable alkali metal salts (F3) include in 
particular those which can be used, for example, as a blending agent to adjust the 

10 strength of the dye (R). Suitable (F3) include chlorides, sulphates and optionally 
phosphates, especially sodium chloride or sodium sulphate (Glauber's salt). If a salt (F3) 
is present in the composition (P), the (F3) content is, for example, in the range from 5 to 
50 % by weight, preferably from 10 to 30 % by weight of (R). Preferably, no salts (F3) 
are added. In one particular embodiment of the invention the compositions (P) are 

15 substantially free from (F3) and are also, preferably, substantially free from any 
extraneous electrolytes, i.e. are also substantially salt-free, which, apart from refraining 
from an addition of (F3), can be achieved e.g. by membrane filtration of an aqueous (R) 
solution prior to the addition of (B) and optionally of one or more of the additives (Fl), 
(F2), (F4), (F5) and (F6). 

20 

The compositions (P) may optionally contain a surfactant system (F4), such as a 
dispersant or wetting agent such as is occasionally used in dye compositions, e.g. a non- 
ionogenic or anionic dispersant or wetting agent (e.g. lignin sulphonates or condensation 
products of sulphonated naphthalenes and/or diphenyl ethers with formaldehyde), e.g. in 
2 5 an amount of from 10 to 80 % by weight of (R). In one preferred embodiment of the 
invention (P) contains no surfactant (F4). 

The compositions (P) of the invention may optionally contain at least one additive (F5) 
or (F6). 
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Suitable defoamers (F5) include any desired conventional foam inhibitor products, which 
may comprise e.g. paraffins, mineral oils, silica, ethylene bis-fatty acid amides and/or 
silicones. Suitable products include e.g. commercial products, which may be employed 
in the concentrations recommended in each case, e.g. in the range from 0.01 to 2 % by 
5 weight, preferably from 0.02 to 1 % by weight of (P). 

(F6) is judiciously an inhibitor of bacterial growth or a biocide. Suitable products (F6) 
include before all fungicides and bactericides, e.g. commercial products which may be 
used in the concentrations recommended in each case, for example in the range of 0.001 
10 to 1 % by weight, preferably from 0.005 to 0.5 % by weight of (P). 

The compositions (P) of the invention can be produced very simply, in particular, by 
mixing a dye (R) or a dye mixture (R) in the presence of water with (B) and optionally 
(F), advantageously by mixing a dye or dye mixture (R), preferably as an aqueous 

1 5 solution (optionally purified, e.g. by membrane filtration), as an aqueous filter cake or as 
a dry dye, with the other components, in particular with an aqueous solution of (B) and 
optionally (Fl) and (F2) and, if required, further water and optionally (F5) and/or (F6). 
(F3) and (F4) are advantageously not added, but may be present in a commercial 
formulation of (R). An adjustment in pH, for example, with a mineral acid, such as 

2 0 hydrochloric acid, or with an alkali metal hydroxide, may, if desired, be carried out 
before or after mixing the components. 

The pH of the reactive dye compositions (P) of the invention is e.g. in the range from 4 
to 9, and, depending on the reactive system, an optimum pH may be chosen; in particular 
2 5 for halogen-substituted reactive systems, especially halogen-substituted heterocycles, a 
pH in the range from advantageously 5.5 to 8.5, especially from 6.5 to 8, is preferred and 
for aliphatic reactive systems containing sulphate groups or unsaturated groups a pH in 
the range from advantageously 4 to 7, especially from 4.5 to 6, is preferred. 




Apart from the components (R), (B) and optionally (F), the aqueous compositions (P) of 
the invention preferably contain no further additives, that is, they consist essentially of 
(R), (B) and water and optionally (F); of these compositions, preference is given to those 
containing as (F) one or more of the components (Fl), (F2), (F5) and (F6) and optionally 
5 (F4), especially those containing as (F) one or more of components (Fl), (F2), (F5) and 
(F6), and, before all, those containing as (F) one or more of the components (Fl), (F5) 
and (F6). 

The compositions (P) produced are in general readily pourable and fluid, display in 
10 general viscosity below 1000 cP and are highly stable to storage and transportation, even 
under frost or heat conditions, and can also be stored for prolonged periods (for example 
several weeks or even months) without substantial change or deterioration in their 
physical and coloristic properties; in particular, they are also highly resistant to 
temperature fluctuations e.g. in the temperature range from -20 to +50°C, the pH being 
15 essentially stable and no substantial or disturbing change in viscosity taking place, the 
viscosity remaining in particular below 1000 cP. Minor occasional fluctuations in the 
pH or viscosity of the aqueous compositions, may occur, but this does not substantially 
affect the coloristic properties. 

2 0 The compositions (P) of the invention may be handled directly as produced and may be 
used in particular as dyes for those substrates and processes for which the respective 
reactive dyes (R) are usable. There may e.g. be dyed substrates of natural or synthetic 
polyamides (e.g. wool, silk, nylon 6, nylon 66), of polyurethanes and/or cellulosic 
substrates (e.g. cotton, hemp, linen, viscose, lyocell), especially textile material in any 

2 5 suitable processing form, for example as loose fibres, filaments, yarns, wovens, knits, 

nonwovens, ready-made or half ready-made goods. Also suitable are any desired 
conventionl dyeing processes, for example exhaust processes and impregnation processes 
(primarily padding, dipping and printing). Exhaust processes may be conducted using 
any desired conventional liquor-to-goods ratios (e.g. from 5:1 to 100:1) and temperatures 

3 0 (for example in the range from 40°C to boiling temperature, preferably from 60 to 98°C). 
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For the dyeing of cellulosic fibre material the known salts (e.g. Glauber's salt or sodium 
chloride) may be added in appropriate concentrations, for example from 5 to 80 g/1, to 
the liquors, and following the desired dyeing time an alkali, for example sodium 
hydroxide and/or sodium carbonate, is advantageously added in order to fix the dye 
5 reactively, advantageously in the pH range from 9 to 13, preferably from 10 to 12. 
Exhaustion dyeing may then be completed by conventional soaping and/or washing and 
rinsing. Continuous impregnation processes for cellulosic substrates can be carried out, 
for example, with alkaline liquors, advantageously within the abovementioned pH 
ranges, it being advantageous to carry out impregnation without heating (for example at 

10 from 15 to 25°C, or also up to 40°C depending on the ambient climatic conditions) and 
to fix the impregnated goods either by cold dwelling or, after an intermediate drying, by 
treatment, for example, with steam or dry heat. Printing may also be carried out in 
conventional manner, for example in one phase or in two phases. If printing is done in 
one phase, the printing paste contains a suitable alkali, for example sodium bicarbonate 

15 or sodium carbonate, and fixing takes place advantageously by steaming or with dry heat 
in a manner analogous to that described above. If printing is done in two phases, the dye 
is applied in the first phase, this printing paste advantageously being neutral to weakly 
acidic (e.g. pH 4 to 7), and the alkali for fixation is applied in the second phase, after an 
intermediate drying, advantageously by means of a minimal add-on applicator, 

2 0 preferably such that the moisture content is < 30 % of the dry weight of the substrate. 
Here again, fixing takqs place judiciously by means of treatment with steam or dry heat, 
or also by leaving the goods to lie at room temperature. The dye-containing printing 
pastes may comprise suitable thickeners, e.g. alginates, carob gum ethers and/or 
polyacrylates. If desired, hydrotropic agents, principally urea, may be added to the 

2 5 printing pastes. The water content and thickener content of the printing pastes is 
advantageously chosen such that the viscosity is within the range from 1000 to 8000 cP, 
preferably from 2000 to 6000 cP, at room temperature (=20°C). If desired, the dyeings 
may further be aftertreated with a fixing agent, as described, for example, in 
EP 812949 A2, which is expressly incorporated herein by reference. 
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The compositions (P) of the invention are outstandingly suitable for all of these 
processes which are customary per se. E.g. even after a prolonged storage period it is 
still possible to prepare with them stock solutions e.g. with an (R) concentration of from 
1 to 10 % by weight, the pH advantageously being neutral to weakly acidic (e.g. pH 5 to 
5 7), and these stock solutions also being storable, i.e. they can be prepared for a particular 
dyeing operation and held in the dyehouse e.g. for a whole day in order to provide one 
day's requirement of stock liquor. The compositions of the invention are further also 
suitable for preparing jet printing inks. 

10 In the following examples parts and percentages are by weight and the temperatures are 
stated in degrees Celsius. 

^ EXAMPLES 

=p Example 1 

sia 

ji 16 parts of urea and 16 parts of biuret are dissolved in 230 parts of demineralized water 
;L the pH of the solution is adjusted to 7.5-8.0 with 20 % strength sodium hydroxide 

H solution. Then 1300 parts of a 17 % strength solution of the dye of the formula 

iqj 'i 
01 



20 




are stirred into this solution. The 17 % strength dye solution is the retentate obtained 
from membrane filtration as an aqueous solution of the filter cake from the production of 
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the dye. The pH is held at from 7.5 to 8.0 using 20 % strength sodium hydroxide 
solution. After two hours of stirring, 4.0 parts of biocide (Acticid RS) are stirred in. The 
dye content of the composition is adjusted to 15.4 % pure dye by adding demineralized 
water. The resulting composition is notable for its storage stability, even under 
conditions of frost or heat. 

Example 2 

5 parts of urea, 5 parts of biuret and 3 parts of triethanolamine hydrochloride are 
dissolved in 300 parts of demineralized water. Then 166 parts of a commercial dry 
formulation of the dye of the formula 




[containing about 60 % of dye of the formula (2) as sodium salt, 35 % lignin sulphonate 
and 5 % by-products] are stirred into this solution using a toothed disc. pH 4.5-5.0. 
After one hour of stirring, 0.5 part of biocide (Acticid RS) is stirred in. The dye content 
of the composition is adjusted to 20 % pure dye by adding demineralized water. The 
resulting composition is notable for its storage stability even under conditions of frost or 
heat. 

Example 3 

2 parts of biuret and 0.3 part of biocide (Proxel GXL) are stirred into 182 parts of an 
aqueous dye solution purified by membrane filtration and containing 20.6 parts of the 
dye of the formula 




in sodium salt form and 7 parts of urea. The dye content of the composition is adjusted 
to 10% pure dye by adding demineralized water. The pH is 5. The resulting 
composition is notable for its storage stability even under conditions of frost or heat. 



Application Example 1 

A printing paste of the following composition 



liquid dye composition of Example 1, 2 or 3 10 parts 

5 % strength aqueous sodium alginate thickener 50 parts 
sodium hydrogen carbonate 2 parts 

urea 5 parts 

water 33 parts 

100 parts 



is used to print a cotton cretonne and the print is then steamed at 102°C for 10 minutes. 
Subsequently, it is rinsed cold and hot and soaped off at the boil Finally, it is rinsed 
with an anionic detergent and dried. A turquoise, black or navy print is obtained. The 
print obtained with a composition stored for 8 weeks at -20°C, 0°C, +20°C, +40°C or 
+50°C is practically identical. 



Application Example 2 

A bleached cotton tricot is dyed at a liquor-to-goods ratio of 10:1 by an exhaust process 
by introducing the cotton tricot, wetted beforehand in water, into a liquor containing 1 g/1 
5 of the dye of the formula (1) [added in the form of a stock solution prepared with the 
composition of Example 1, containing 10 g/1 of dye of the formula (1)] and 30 g/1 of 
sodium sulphate, raising the dyeing temperature to 80°C at l°C/minute, after 30 minutes 
adding 20 g/1 of calcined sodium carbonate and a further 30 g/1 of sodium sulphate, 
dyeing at this temperature for 60 minutes, then rinsing, soaping off cold, washing at the 
10 boil in a 0.3 % strength solution of a non-ionogenic detergent, and finally drying. An 
intensely turquoise dyeing is obtained. The dyeing obtained with a composition stored 
p for 8 weeks at -20°C, 0°C, +20°C, +40°C or +50°C is practically identical. 

4= Following the same procedure with the dye of Example 2 gives a black dyeing and with 

1 5 the dye of Example 3 gives a navy dyeing. 

L. Application Example 3 

jpj? 4 parts of the dye of the formula (2) in the form of the composition of Example 2 are 

J= J 2 0 dissolved in 100 parts of water. A cotton poplin fabric is padded with this solution to a 
pick-up of 75 % by weight, and is then intermediately dried. The intermediately dried 
fabric is impregnated with 4 % strength sodium carbonate solution to a pick-up of 20 % 
by weight, using a minimal add-on apparatus, and is then steamed at 100-102°C for 30 
seconds. It is then rinsed, soaped off cold, washed at the boil in a 0.3 % strength solution 
2 5 of a non-ionogenic detergent, and finally dried. A black dyeing is obtained. The dyeing 
obtained with a composition stored for 8 weeks at -20°C, 0°C, +20°C, +40°C or +50°C 
is practically identical. 
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Following the same procedure with the dye of Example 1 gives a turquoise dyeing and 
with the dye of Example 3 gives a navy dyeing. 



